Locomotor adaptation to a unilateral swing phase resistance during treadmill walking generalized to overground walking in all study participants. Overground aftereffects resulted in a temporary reduction of step length asymmetry in participants with stroke who had baseline step length asymmetry. Aftereffects in participants with stroke decayed at a slower rate overground compared to controls, despite no difference in the rate of treadmill adaptation between the two groups.
h i g h l i g h t s
Locomotor adaptation to a unilateral swing phase resistance during treadmill walking generalized to overground walking in all study participants. Overground aftereffects resulted in a temporary reduction of step length asymmetry in participants with stroke who had baseline step length asymmetry. Aftereffects in participants with stroke decayed at a slower rate overground compared to controls, despite no difference in the rate of treadmill adaptation between the two groups. a b s t r a c t Objectives: Determine whether adaptation to a swing phase perturbation during gait transferred from treadmill to overground walking, the rate of overground deadaptation, and whether overground aftereffects improved step length asymmetry in persons with hemiparetic stroke and gait asymmetry. Methods: Ten participants with stroke and hemiparesis and 10 controls walked overground on an instrumented gait mat, adapted gait to a swing phase perturbation on a treadmill, then walked overground on the gait mat again. Outcome measures, primary: overground step length symmetry, rates of treadmill step length symmetry adaptation and overground step length symmetry deadaptation; secondary: overground gait velocity, stride length, and stride cycle duration.
Results:
Step length symmetry aftereffects generalized to overground walking and adapted at a similar rate on the treadmill in both groups. Aftereffects decayed at a slower rate overground in participants with stroke and temporarily improved overground step length asymmetry. Both groups' overground gait velocity increased post adaptation due to increased stride length and decreased stride duration. Conclusions: Stroke and hemiparesis do not impair generalization of step length symmetry changes from adapted treadmill to overground walking, but prolong overground aftereffects. Significance: Motor adaptation during treadmill walking may be an effective treatment for improving overground gait asymmetries post-stroke. Ó 2013 International Federation of Clinical Neurophysiology. Published by Elsevier Ireland Ltd. All rights reserved.
Introduction
Alterations in the normal pattern of walking often occur after stroke and addressing these walking deficits is a major focus of neurological rehabilitation. In individuals with post-stroke hemiparesis, gait is characterized by decreased speed and cadence along with other spatiotemporal changes that frequently lead to asymmetries of step length (Brandstater et al., 1983; von Schroeder et al., 1995; Hesse et al., 1999; De Bujanda et al., 2003) . These deficits can result in an inefficient (e.g., requires increased energy to walk a given distance compared to non-disabled) and functionally
